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CLAIMS 

What is clauned is: 

1. A cationic graft-copolymer of a water-soluble linear backbone polymer having hydroxyl 
groups, for a non-viral gene delivery vector, comprising a unit derived from a cationic water- 
soluble linear polysaccharide of the following formula (1) 
[C5H7O2 (OH)3,.(OX)3 ]JH,0 (1) 

or a unit derived from a water-soluble linear polyvinylalcohol of the following fomiula (2) or 
a partial hydrolyzed alcohol of the following formula (3) 
-[CH,CH(OH),^,(OX),]„- (2) 

CH(OH)i^,, (OX), (OAc)e (3) 
Wherein X is a — (CHj)^ Rj organic radical where Rj is a member of the class consisting of 
-NH2 radical, -NCCHa)^ radical, -NCQH^Xi radical, -N*(C2H5)3 radical, 
- N*(CH2)2CH2CH(OH)CH3 radical, ~ NXC^HsXCHjCHCOIQCHa radical, 
-N*(C2H5)2(C2H5)N (C2H5)2 radical, -CfrH^NHj radical, and-COQftiNHa radical, 
-COR2 radical where Rj is -CHjNHjOr -C6H4NH2, -CH2CH(OH)CH2 R3 radical 
where R3 is -^NHz, -N(CH3)2, -N(C2H5)2, and -N*(C2H5)3 radical, m is a natural 
number of 1 to 3, a is a positive number having a value of 0<a<3, b is a positive number 
having a value of 0<b<l, x and n are natural numbers having a value of 5 or more, l>b+c, 
and Ac is acetyl radical; and a unit derived from a polymerize-able olefin compound of the 
following formula (4) 



I I 

~c-c- 

I I 

»5 R7 



(4) 

k 



Wherein R4, R5 and R5 are each selected from the group consisting of hydrogen and CH3 and 

R7 is a member of the group consisting of 

O 

II 

-C-O-Rg 

Where Rg is a member of the class consisting of hydrogen, Q — alkyl radicals, cyclohexyl 
radical, Cx— C4 hydroxyalkyl radicals, Cj— Cg ammoalkyl radicals, Q— Q dialkylaminoalkyl 
radicals, glycidyl radical, tetrahydrofiiran radical, Q - C4 lower allqrl -substituted 
tetrahydrofuran radical, benzyl radical, the (CHjCHjO), CH2CH2OH radical where y is a positive 
integer from 1 to 10,and— N(R9)2 where the two Rj.s which may be the same or different, are 
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either hydrogen or a Q — C4 alkyl radical; 

0 O 

II • .11 

-C"CN; -OH;-C-Rio 
Where R|o is a Ci Cg alkyl radical; phenyl radical; tolyl radical; pyridine radical; 
pyirolidone radical; and 

O 

II 

Where R^jis NH2, NHCH3, N,N-dimethyIanadno radical, N,N-dimethylaininopropylanuno 

radical, and morpholine radical. 
2. A process for preparing a cationic graft-copolymer of a water-soluble linear backbone polymer 

having hydroxyl groups, for a non-viral gene delivery vector, which comprises reacting a 

cationic water-soluble linear polysaccharide of the following formula (1) 

[C6H7O2 (OH)3,(OX)J^20 (1) 
or a unit derived from a water-soluble Imear polyvinylalcohol of the following formula (2) or a 

partial hydrolyzed alcohol of the following formula (3) 
-[CH,CH(OH)i^,(OX),]„- (2) 
-[CH,Cai(OH)i^,(OX>,(OAc)J„- (3) 

Wherein X is a ^(CHs)^ Ri organic radical where R^ is a member of the class consisting of 
-NHa radical, -N(CH3)2 radical, -N(C2l^)2 radical, -N* (€21^)3 radical, 
-N+(CH2)2CH2CH(OH)CH3 radical, - N*(C2H5)2CH2CH(OH)CH3 radical, 
-N*(C2Hs)2(C2H5)N(C2H5)2 radical, -C6H4NH2 radical, and -COC6H4NH2 radical, 
-COR2 radical where R2 is -CHaNHjOr -C<jH4NH2, -CHjCHCOIOCHiRa radical where 
Rjis — NH2, — N(CH3)2, -NCCiHs):, and ~N* (02115)3 radical, m is a natural number of 1 to 
3, a is a positive number having a value of 0<a<3, b is a positive number having a value of 
0<b<l, X and n are natural numbers having a value of 5 or more, l>b+c, and Ac is acetyl 
radical; with a polymerize-able olefin compound of the formula (4') 

1 I 

C = C (4') 

' ' ; i 



Wheiein R4, Rj and R^ aie each selected ficom the group consisting of hydrogen and CH3 
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and R7 is a member of the group consisting of 
O 

II 

-C-O-Ra 

Where Rg is a member of the dass consisting of hydrogen, Q — alkyl radicals, cyclohexyl 
radical, Ci— C4 hydroxyalkyl radicals, Q-Q anunoalkyl radicals, Q— Q dialkylaminoalkyl 
radicals, glyddyl radical, tetrahydrofuran radical, Q — C4 lower alkyl -substituted 
tetcahydrofiiran radical^ benzyl radical, the (CH2CH2 0)y CH2CH3OH radical where y is a 
positive integer from 1 to 10,and--N^)3 where the two R9,s which may be the same or 
difEnent, are eidier hydiogra or a Cj — Q allcyl radical; 
O O 

II II 
-C-CN; -OH;-C-Rio 

Where is a Q — Cg alkyl radical; phenyl radical; tolyl radical; pyridine radical; 
pynolidone radical; and 

O 
II 

-C-Ru 

Where Ru is NH^ NHCH3, N^-dimethylamino radical, N,N-dimethylai]iinopropylaniino 
radical, and morpholine radicaL 

3. A complex between a cationic graft-copolymer of a water-soluble linear backbone 
polymer having bydroxyl groups and DNA, coiiq;xrising a unit derived from a cationic 
water-soluble linear polysaccharide of the following formula (1) 

[QH,Oj(OH)3^(OX).]AO (1) 

or a unit derived from a water-soluble linear polyvinylalcohol of the following formula (2) or 

a partial hydiolyzed alcohol of the following formula (3) 

-[CHjCH(OH)i^(OX),].- (2) 

- [CH2 CH(0HX4« (OX)b (OAc), ]„- (3) 

Wherein X is a — (CH^o, Ra organic radical where R^ is a member of the class consisting of 
-NH3* radical, -NH*(CH3)2 radical, -NH* (CzHjX radical, -N* (CiH5)3 radical, 
-N*(CHi)2CH|CH(OH)CH3radical,-N*(C2Hs)3CHaCH(OH)CH3radical, 
-N*(C»H,)j(CiH5)N (pjOg^i radical,- Cfi^3* radical, and -COCJH4NH3* radical, 
-CORj radical where R^ is-CBtNHg* or -CgHaNHs*. "CHa CH(OH)CH2R3 radical 
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where R3 is -NH* (013)2, "^NH* (CjHj)!, and-N* (C2 Jis)3 radical, m is a 

natural number of 1 to 3» a is a positive number having a value of 0<a<3, b is a positive 
number having a value of 0<b<l, x and n are natural numbers having a value of 5 or more, 
l>b-i-c, and Ac is acetyl radical; a unit derived £rom a polymerize-able olefin compound of the 
following formula (4) 

I I 
-C-C- (4) 

I I 



Wherein R4, R5 and R^ are each selected &om the group consisting of hydrogen and CH,^ and R7 is 
a member of the group consisting of 

O 

II 

-C-O-Rg 

Where Rg is a member of the dass consisting of hydrogen^ Q — C12 alkyl radicals, cyclohexyl 
radical, Q C4 hydroxyalkyl radicals, Ci Q aminoalkyl radicals, Q ~ Cb dialkylaminoalkyl 
radicals, glycidyl radical, tetrahydrofuran radical, Ci— C4 lower alkyl -substituted tetrahydrofiiran 
radical, benzyl radical, the (CH2C3I2 O), CHaCHzOH radical where y is a positive integer from 1 
to 10,and*N(R9)2 where the two R9,s which may be the same or different, are either hydrogen or 
a Ci — C4 alkyl radical; 

O O 

II II 
-C-CN; -OH; -C-Rio. 
Where Rjo is a Ci™ Cg alkyl radical; phenyl radical; tolyl radical; pyridine radical; pynolidone 
radical; and 

O 

II 

-C-Ru 

Where R^ is NH2f NHCH39 N,N-dimethylamino radical, N,N-dimethylaminopropylamino 
radical, and moxpholine radical; and a unit derived from a poly(deoxyribdnucleotide) of the 
following formula (5) as a recuning unit. 
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Where B| is a base selected from the group of adenine, thymine, guanine, and cytosine. 

4. A cowpkx between a cationic grafi-oopolymer of a water-soluble linear backbone polymer 
having hydroxyl groups and RNA, comprising a unit derived from a cationic water-soluble 
linear polysaccharide of the following formula (1) 
IQH,02 (OH)3..(OX). ].H,0 (1) 

or a unit derived from a water-soluble linear polyvinylalcohol of the following formula (2) or 
a partial hydrolyzed alcohol of the following formula (3) 
-[CH2CH(OH)i.,(OXXL- (2) 
~[CH2CH(OH)i^(OXX(OAc)J„- (3) 

'Wherein X is a — (CHj)^ Ri organic radical where Ri is a member of the class consisting of 
-NH3* radical, -NH* (CHa)^ radical, -NH* (C2H5)2 radical, -N* (C2H5)3 radical, 

-NXQH5)2(C2H5)N(Qft)2 radical,- CfiH^NHa^ radical, -COCyHUNHj* radical, 
-CORjradical where R2 is -GH^NHa^or -C^i;fm^\ -CH2CH(OH)CaH[2R3 radical 
where R3 is "NH3*, -NH* (013)2, -NH*(C2H^)2.and-N*(C2H5)3 radical, mis a natural 
number of 1 to 3, a is a positive mmiber having a value of 0<a<3, b is a positive numb^ 
having a value of 0<b<l, x and n are natural numbers having a value of 5 or more, l>b+c, 
and Ac is acetyl radical; a unit derived from a polymerize-able olejQn compound of the 
following formula (4) 

R4 Rfi 

I I 

-C-C- (4) 

I I 
R5 R7 



Wherein R4, R5 and are each selected from the group cons&ting of hydrogen and CH3 and R7 
is a member of the gtoap consisting of 
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O 

II 

-C-O-Rs 

Where Rs is a member of the class consisting of hydrogen, Q ~~Ci2 alkyl radicals, cyclohexyl 
radical; Q — C4 hydroxyalkyl radicals, Q ^ Q aminoalkyl radicals, Q — Cg dialkylaminoalkyl 
radicals, glycidyl radical, tetrahydrofiiran radical, Ci—C^ lower alkyl -substituted tetrahydrofuran 
radical, benzyl radical, the (CH2CH2 0)y CHjCH^OH radical where y is a positive integer from 1 
to 10,and— N(R9)2 where the two R9,s which may be the same or different, are either hydrogen or 
a Ci— C4 alkyl radical; 

O O 

II II 
-C-CN; -OH; -C-Rio 

Where Rjo is a Q — Q alkyl radical; phenyl radical; tolyl radical; pyridine radical; pyrrolidone 
radical; and 

O 
II 

Where R„ is NHj, NHCH3, N,N-dimethylamino radical, N,N-dimethylaminopropylaniino radical, 
and morpholine radical; and a unit derived fiom a poly(ribonucleotide) of the following 
fonnula(6) as a recurring unit 




Where B is a base selected from the group of adenine, uracil, guanine, and cytosine. 

5. A gene delivery system using a comple:x between the cationic graft-copolymer and DNA, of 
Claim 3. 

6. A gene delivery system using a complex between the cationic graft-copolymer and RNA, of 
Qaim 4. 



